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Abstract  
Understanding the role of small ruminants is essential for developing business plans, government policy, and 
research and educational programs. “Small ruminants” include sheep, goats, cervids, and New World 
camelids. Worldwide, sheep and goats are the primary small ruminants in animal agriculture, but llama, 
alpaca, and farmed deer are important in some countries. This presentation will be on sheep and goats in 
westernized countries. The “traditional” role of sheep and goats is to provide meat, milk, fiber, pelts, and 
wealth. “Traditional” refers to westernized production systems (i.e., influenced by Europe and North 
America) developed since the late 1800’s, and not to subsistence agriculture. Traditional sheep production 
includes ewe and lamb production, feeding and grazing systems, and sale of feeder or slaughter lambs, 
replacement stock, culls, wool, and, for dairy sheep, milk through an established value chain. Specialized 
industries process lamb, wool, pelts, and milk, and the products are moved along the value chain to end-users. 
Thus, a reliable supply of sheep products is required to sustain each link in the value chain and satisfy 
consumer demands. The future role of sheep will include supplying products to the traditional value chain, but 
the value chain must be expanded to include emerging roles, such as serving immigrant communities with 
increased discretionary incomes and different preferences for sheep products. Goat production and marketing 
in some countries is as organized as westernized sheep production. But in the U.S., for example, the goat 
value chain is not well developed, although there are opportunities for a robust goat value chain. For example, 
immigrants from Asia, Latin America, Africa, and the Caribbean to the U.S. have already increased demand 
for goat meat through direct marketing to consumers and in local food stores. The traditional role of small 
ruminants in many westernized countries may be expanded to include “nontraditional” production (e.g., 
organic), direct marketing to consumers, pay-for-service sheep and goat grazing to manage vegetation and 
remediate pasture lands, biomedical applications (e.g., producing therapeutic proteins in transgenic goats), 
and with, new wool processing technologies, additional uses for medium wool. Small ruminant producers 
must transition from traditional production and marketing systems to new systems that will satisfy established 
demands plus demands of new populations of consumers. 
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Resumen 
Comprender el papel de los pequeños rumiantes es esencial para desarrollar planes de negocios, políticas 
gubernamentales y programas educativos y de investigación. Los "pequeños rumiantes" incluyen ovejas, 
cabras, cérvidos y camélidos del Nuevo Mundo. En todo el mundo, las ovejas y las cabras son los pequeños 
rumiantes primarios en la agricultura animal, pero la llama, la alpaca y el venado de granja son importantes en 
algunos países. Esta presentación será sobre ovejas y cabras en países occidentalizados. El papel "tradicional" 
de las ovejas y las cabras es proporcionar carne, leche, fibra, pieles y riqueza. "Tradicional" se refiere a los 
sistemas de producción occidentalizados (es decir, influenciados por Europa y América del Norte) 
desarrollados desde finales de 1800, y no a la agricultura de subsistencia. La producción tradicional de ovejas 
incluye la producción de ovejas y corderos, los sistemas de alimentación y pastoreo, y la venta de corderos 
alimentados o sacrificados, de repuestos, de desecho, de lanas y de lácteos, a través de una cadena de valor 
establecida. Las industrias especializadas procesan corderos, lanas, pieles y leche, y los productos se trasladan 
a lo largo de la cadena de valor a los usuarios finales. Por lo tanto, se requiere un suministro confiable de 
productos ovinos para mantener cada eslabón en la cadena de valor y satisfacer las demandas de los 
consumidores. El futuro papel de las ovejas incluirá el suministro de productos a la cadena de valor 
tradicional, pero la cadena de valor debe ampliarse para incluir las funciones emergentes, como servir a las 
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comunidades de inmigrantes con mayores ingresos discrecionales y diferentes preferencias para los productos 
ovinos. La producción y comercialización de cabras en algunos países es tan organizada como la producción 
de ovejas occidentalizadas. Pero en los Estados Unidos, por ejemplo, la cadena de valor de la cabra no está 
bien desarrollada, aunque existen oportunidades para una cadena de valor de la cabra robusta. Por ejemplo, 
los inmigrantes de Asia, América Latina, África y el Caribe a los Estados Unidos ya han aumentado la 
demanda de carne de cabra a través de la comercialización directa a los consumidores y en las tiendas locales 
de alimentos. El rol tradicional de los pequeños rumiantes en muchos países occidentales puede ampliarse 
para incluir la producción “no tradicional” (p. Ej., orgánica), el mercadeo directo a los consumidores, el 
pastoreo de ovinos y caprinos de pago por servicio para manejar la vegetación y remediar las tierras de 
pastoreo, las aplicaciones biomédicas (por ejemplo, produciendo proteínas terapéuticas en cabras 
transgénicas) y con nuevas tecnologías de procesamiento de lana, usos adicionales para la lana mediana. Los 
pequeños productores de rumiantes deben pasar de los sistemas tradicionales de producción y 
comercialización a nuevos sistemas que satisfagan las demandas establecidas más las demandas de las nuevas 
poblaciones de consumidores. 




Understanding the role, or function, of small 
ruminants in animal agriculture and having 
reliable estimates of animal inventories, and 
trends in supply and demand, are essential for 
developing business plans, government policy, 
and research and educational programs. Without 
current information and reasonable predictions of 
future trends, stakeholders in each component of 
the livestock industry value chain would be unable 
to determine their capital needs and how to meet 
them; data would not be available to help shape 
government policies that affect livestock 
industries; and it would be difficult to develop 
relevant research and outreach programs to 
advance animal industries and satisfy consumer 
demands. The livestock industry value chain 
typically includes 1) farm production, 2) feedlots, 
3) slaughter and processing, 3) retailers and food 
service, 4) exports and imports, and 5) consumer 
and industrial demand (Williams, 2011). Small 
ruminants include sheep, goats, cervids, and New 
World camelids. Worldwide, sheep and goats are 
the primary small ruminants in animal agriculture, 
although llama, alpaca, and farmed deer are 
important in some countries. It must be 
acknowledged that livestock production systems 
and the roles of livestock differ considerably 
among regions of the world and countries within 
region. However, this article is focused on sheep 
and goats in westernized countries, which are 
countries influenced by Europe and North 
America.  
 
Sheep and goat inventories 
 
Between 1961 and 2013, global sheep and goat 
inventory increased from approximately 1.34 
billion to ≈ 2.14 billion head (FAOSTAT, 2015). 
During this time, global sheep numbers averaged 
≈ 1.1 billion ± 7.3 million (mean ± SE), while 
goat numbers increased steadily from ≈ 350 
million to ≈ 980 million head (FAOSTAT, 2015). 
The sheep data are somewhat deceptive because 
numbers have decreased dramatically from their 
peaks in North America (peak year 1961; ≈ 81% 
reduction), South America (1967; ≈ 43%), 
Australia and New Zealand (1970; ≈ 56%), and 
Europe (1989; ≈ 56%). Sheep numbers in 
Southern Africa have decreased ≈ 35% since their 
1966 peak, but overall sheep numbers in Africa 
have increased more than 140% since 1961, and 
numbers in Asia have increased ≈ 120% 
(FAOSTAT, 2015). 
Between 1961 and 2013, goat numbers in South 
America (20.01 ± 0.20 million) and Europe (18.65 
± 0.21 million) have remained fairly stable, 
whereas in North America they decreased from a 
peak of ≈ 4.24 million in 1966 to ≈ 1.3 million in 
1976 and are now ≈ 2.9 million (FAOSTAT, 
2015). Goat numbers in Australia and New 
Zealand combined were no more than 160,000 
between 1961 and 1981, but now there are ≈ 3.64 
million goats, with ≈ 98% of those in Australia. 
Australia is now the world’s largest goat meat 
exporter, with 
the U.S. and Taiwan as the two largest markets, 
and Australia exports a considerable number of 
XXIV Reunión de la Asociación Latinoamericana de Producción Animal 
XL Congreso de la Sociedad Chilena de Producción Animal, A.G. 
Puerto Varas (Chile) 9-13 Noviembre, 2015 
 
 
Archivos Latinoamericanos de Producción Animal. Volumen 23. Suplemento 1. Noviembre, 2015 
413 
 
live goats, mostly to Malaysia (GICA, 2015a,b; 
DAFF, 2015). By contrast, goat numbers in Africa 
and Asia have increased steadily since 1961 (≈ 
293 million) and are now ≈ 919 million, which is 
≈ 94% of the global goat herd. China, India, and 
Pakistan are the world’s largest goat producers 
(FAOSTAT, 2015), but they are not among the 
largest importers or exporters of goat meat 
(GICA, 2015a). 
The projected growth in demand for sheep and 
goat meat between 2000 and 2030 is small for 
North America, South America, Australia, and 
New Zealand (no data for Europe), whereas 
growth in demand is expected to increase 
substantially in parts of Africa and Asia 
(Robinson and Pozzi, 2011). 
 
Traditional role of sheep and goats 
 
The “traditional” role of sheep and goats is to 
provide meat, milk, fiber, pelts, and wealth. 
Traditional refers to westernized production 
systems developed since the late 1800’s, and not 
to subsistence agriculture (NRC, 2008). However, 
the typical role of sheep and goats in subsistence 
agriculture is to provide meat, milk, fiber, pelts, 
and wealth, and locally relevant value chains have 
developed. Traditional production falls within the 
farm production element of the industry value 
chain. For sheep, this generally includes ewe and 
lamb production, feeding and grazing systems, 
and sale of feeder or slaughter lambs, replacement 
stock, culls, wool, and, for dairy sheep, milk. The 
goat industry has similar categories. 
 
Effects of changing sheep inventories 
 
How do decreases in sheep in inventories in North 
and South America, Australia and New Zealand, 
and Europe affect the value chain and the role of 
sheep in animal agriculture? There are numerous 
answers to this question, and the answers vary 
among countries and segments of the value chain. 
So, for this article, most examples will be for the 
United States (U.S.) and will reflect the 
perspective of the author. Sheep inventory in the 
U.S. decreased from ≈ 56 million head in 1945 
(Jones, 2004) to only 5.28 million in January 2015 
(NASS, 2015). A large reduction in demand for 
wool for military use and for sheep meat after 
World War II, combined with the advent of 
synthetic fibers, preference for cotton and other 
natural fibers, and preference for other meats, are 
believed to have precipitated the decline in the 
U.S. sheep industry. As a result of this enormous 
change, significantly fewer farming and ranching 
operations produce sheep. Most of the sheep 
operations are small (i.e., less than 100 head), 
large operations (i.e., at least 1,000 head) own 
more than 80% of the sheep in the U.S. (Jones, 
2004), and the majority of the sheep are produced 
west of the 100
th
 meridian (i.e., 100° west 
longitude), which is considered the division 
between the semiarid climate of the western U.S. 
and the humid continental and subtropical 
climates of the eastern U.S. Since the 1980’s, 
annual per capita consumption of lamb has 
generally decreased but has fluctuated between ≈ 
0.4 and 0.7 kg even though U.S. population has 
grown by ≈ 93 million people since 1980. 
Domestic sheep production cannot meet the 
demand for lamb, and in the last 20 to 25 years 
(Jones, 2004) imported sheep meat, but not live 
lambs, has been used to satisfy demand (NRC, 
2008). Indeed, ≈ 50% of the annual U.S. sheep 
meat is from Australia and New Zealand (Jones 
and Shane, 2009). These imports are beneficial to 
the U.S. sheep industry because they help 
maintain a reliable supply of lamb to retailers and 
to consumers, and, based on a recent report, per 
capita consumption is a measure of supply, but not 
demand (Shiflett et al., 2007). 
Thus, domestic sheep no longer play a dominant 
role in meeting U.S. demand for sheep products. 
Feedlot capacity, number of sheep on feed, 
number of sheep slaughtered and processed, and 
slaughter capacity have also changed relative to 
sheep inventories, and U.S. sheep now play a very 
small role in the feedlot, slaughter-and-processing, 
and retailers-and-food-service segments of the 
U.S. livestock industry value chain. By contrast, 
the decreases in sheep numbers in the U.S. have 
played an important role in enhancing the 
Australian and New Zealand export markets. 
Perhaps as a result of importing sheep meat, U.S. 
sheep producers have been able to develop a 
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viable export market for cull ewes and rams to 
Mexico for mutton.  
Historically, the role of U.S. sheep was to supply 
raw material to the wool industry, and lamb meat 
was often considered a co-product of wool 
production (Jones, 2004). However, the role of 
sheep has been reversed.  
Now only between 10 and 30% of the income 
from sheep west of the 100th meridian is from 
wool, and less than 5% of the income from sheep 
east of the 100th meridian is from wool (NRC, 
2008). The U.S. military is currently the largest 
domestic consumer of U.S. wool, but natural 
fibers other than wool and synthetic fibers satisfy 
≈ 99% of the demands of textile mills in the U.S. 
(NRC, 2008). Also, textile manufacturing has 
become increasingly concentrated in countries 
with lower wages, and the U.S. textile industry 
has been in decline for many years—further 
reducing demand for wool in U.S. textile 
manufacturing. In 2011, the U.S. exported ≈ 56% 
of its clean wool, with ≈ 70% of that going to 
China and 25% to India (AgMRC, 2012). 
Perhaps because of this rather bleak picture of 
wool, many U.S. sheep producers—mainly west 
of the 100
th
 meridian—and the U.S. sheep 
industry have taken positive actions to encourage 
dedicated genetic selection for finer wool, 
managing for cleaner wool, skirting and sorting 
fleeces, and modernization of wool processing to 
enhance the value of U.S. wool and make it more 
competitive per unit of weight with Australian 
fine wools and New Zealand coarse wools. 
Today, many U.S. sheep producers consider wool 
to be a liability because the costs of shearing, 
preparing, bailing, and shipping may exceed the 
value of greasy shorn wool. This has lead to the 
emergence of a new segment—hair sheep—of the 
U.S. sheep industry. Hair sheep, obviously, do not 
need to be shorn, often show more resistance and 
resilience to internal parasites than wool sheep, 
are considered “easy care,” which makes them 
attractive to new producers, and are well-suited 
for local farm-to-table markets and to “pasture-
raised,” “all-natural,” “antibiotic-free,” “GMO-
free,” “humanely-produced,” and “organic” 
marketing. Hair sheep have played an important 
role in increasing sheep inventories east of the 
100th meridian, and, based on some reports, they 
are playing a role in transitioning some wool-
sheep producers west of the 100th meridian to 
easy-care sheep and the marketing advantages 
seen in other parts of the U.S.  
 
Changing goat inventories 
 
Goat numbers in the U.S. have trended upward 
since the mid-1990’s, but the U.S. goat industry is 
difficult to define. Historically, goat meat and 
milk have played a very small role in the U.S., and 
goat meat has been associated with low-income 
consumers. Goat meat is typically sold at small 
ethnic markets and through direct sales to 
consumers, and it is rarely found in “mainstream” 
supermarkets. However, demand for goat meat 
has increased. Domestic goat slaughter has 
increased by ≈ 200% since 1991 (Runge, 2013). 
However, domestic production cannot satisfy U.S. 
demand for goat meat, and goat meat imports have 
increased ≈ 600% since 1990, with ≈ 97% coming 
from Australia (Runge, 2013; Stanton, 2012). The 
increased demand for goat meat is often attributed 
to increases in the Hispanic and Asian populations 
in the U.S. and to the growing culinary interest in 
authentic ethnic foods. 
In the U.S., goat-milk cheese is considered a 
gourmet product, and it is sold in all mainstream 
supermarkets, high-end specialty food stores, 
many ethnic markets, local farm-to-table markets, 
and is produced for home use. Historically, goat-
milk cheese has been marketed to more affluent 
consumers. 
Goats have become popular with “hobby farmers” 
and artisan and farmstead cheese makers, as 
recreational animals (e.g., pets, show, and small 
pack animals for trekking), and for brush control, 
fuels reduction, and land remediation. Thus, the 
role of goats in U.S. animal agriculture has 
changed from subsistence for low-income families 
to satisfying the culinary demands of a cross-
section of the U.S. population. At the same time, 
goats are credited with bringing new, and perhaps 
more affluent, people into animal agriculture. 
 
Future role of small ruminants in animal agriculture 
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What lessons can be learned from the experiences 
of the United States? The future role of sheep and 
goats will very likely include supplying products 
to the traditional sheep industry value chain. 
However, shrinking sheep inventories will alter 
each component of the value chain. Some of the 
most noticeable effects may be the loss of feeding, 
slaughter, and processing capacity, concentration 
(i.e., fewer but larger businesses) in feeding and 
packing, and greater dependence on imports to 
enhance lamb supply. But, reduced inventories 
will affect a number of allied industries, such as 
transportation of animals and products, 
pharmaceuticals (particularly the availability of 
products approved for small ruminants), sheep 
shearing, and wool and pelt processing, and it will 
reduce government and university support for 
sheep research, teaching, and outreach. 
By contrast, changes in the traditional sheep 
industry value chain will have several positive 
effects. For example, markets will be developed, 
or expanded, to supply locally produced sheep 
meat and cheese to consumers with cultural 
preferences for sheep meat and cheese and attract 
new consumers of sheep products. 
Hair sheep will likely encourage some producers 
to remain in the sheep business, and it will attract 
first-time producers to the sheep industry. The 
loss of grazing lands in all regions of the U.S. and 
concerns about “environmental footprint” and 
production practices will increase the emphasis on 
production efficiency, more strategic 
management, and animal welfare. The U.S. sheep 
industry will apply greater pressure on the federal 
and state governments to invest in each 
component of the industry value chain so that the 
U.S. does not lose critical mass in, for example, 
slaughter and processing and research and 
develop. 
The U.S. goat industry will continue to develop 
and become better defined, but people with Asian, 
Latin American, African, Caribbean, and Southern 
European heritage are likely to remain the primary 
consumers of goat meat. However, as the interest 
in authentic ethnic foods increases in the U.S., 
nontraditional consumers will develop a taste for 
goat meat and stimulate increased supply. Goat 
cheese will remain a high-valued product, and 
supply is likely to increase as the interest in 
raising dairy goats continues to increase. Pay-
forservice goat, and perhaps sheep, grazing to 





Based on data for the last 50 years, U.S. sheep 
numbers are likely to remain small and perhaps 
continue to slowly decrease. Goat numbers in the 
U.S. are likely to continue to increase somewhat, 
but U.S. goat producers must better define and 
structure their industry. Small ruminant producers 
in the U.S. must transition from traditional 
production and marketing systems to new systems 
that will satisfy established demands plus 
demands of new populations of consumers. Each 
component of the small-ruminant value chain 
must be responsive to nontraditional production 
and marketing practices. Small ruminant 
industries must grow so they can demonstrate the 
need for federal and state support for research, 
teaching, and outreach, and for representation in 
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